Nanotechnology is the evolutionary science that deals with the physical, chemical, and biological properties of matter at nanoscale dimensions. It has proven to hold a great promise in the field of advanced diagnostics and targeted drug delivery. Dentistry is now undergoing a great deal of transformation into nanodentistry for the betterment of mankind. However, nanotechnology has become a controversial issue due to insufficient evidence on potential hazards on human health and environment. The present article throws light on the present scenario and the future implications of nanodentistry.
Introduction
Nanotechnology initiative defines nanotechnology ("nanotech") as the manipulation of matter with at least one dimension sized from 1 to 100 nanometers. [1] History Renowned physicist Richard Feynman in the year 1959 showed the seeds of nanotechnology where he described the possibility of synthesis through direct manipulation of atoms. However, more light was shed on the concept by nanotechnology through K. Eric Drexler's theoretical and public work in the 1980s, which developed and popularized a conceptual framework for the same. The two major breakthroughs incepted the growth of nanotechnology in the modern era was the invention of the scanning tunneling microscope in 1981 which provided detailed visualization of individual atoms and bonds, and fullerenes (C60 "buckminsterfullerene") which suggested potential applications for nanoscale electronics and devices. [1] The various nanostructures [2] are as follows: Nanopores -Pores 30 nm on surfaces of titanium implants (used in dental and orthopedic surgeries); promotes osseointegration.
Nanotubes -Tried in vitro, titanium nanotubes have shown to accelerate the kinetics of hydroxyapatite formation to promote bone growth on surface of implants. Nanoshells -Miniscule beads coated with gold; absorbs nearinfrared light, creating an intense heat that is lethal to cancer cells.
Nanofibres -Nanofibrillar silicate crystals demonstrated an improvement in physical properties of composites.
Dendrimers -This type has been less extensively used than other nanostructures in relation to dental composites applications.
Other nanostructures include nanorods, quantum rods, fullerenes, liposomes, nanobelts, nanorings, and nanowires. [2] Applications Introduction Current research is channelized toward the production of a wide array of different nanoscale structures, rather than just limiting itself to achieving assemblers, i.e., nanoscopic machines that can be programed to manipulate atoms and molecules. There are two approaches to fabricate these structures, namely, "top-down" and "bottom-up. " [3] The top-down techniques that are used to manufacture nanoscale structures are usually the added extension of methods already employed in small scale assembly at the micron scale. Nanodimension has entered by further miniaturization. Bottomup fabrication methods for manufacture are the methods used for the production of nanoscale structures. [3] Nanomedicine Applications of nanoparticles in the field of medicine are varied and ranges from drug release with nanospheres to tissue scaffolds based on nanotechnologic design that aid in tissue formation including the use of nanorobots for diagnostic as well as therapeutic purposes. Latter can recognize unhealthy cells and can selectively destroy them; thus, aiding in cancer therapy. [4, 5] 
Nanodentistry

Tissue engineering
There are numerous potential applications of tissue engineering and stem cell research in dentistry including the treatment of orofacial fractures, pulpal pathology repair, bone augmentation procedures, cartilage regeneration of temporomandibular joint, periodontal ligament regeneration, and implant osseointegration. Many research studies conducted have proven the efficiency of nanoparticles in tissue engineering; so much, so that bone replacement materials developed through nanotechnology is commercially available nowadays. Nanocrystalline hydroxyapatite has been shown to stimulate the cell proliferation which is required for periodontal ligament regeneration. [4] 
Nanocomposites
The latest advancement in the field of esthetic and restorative dentistry is the incorporation of nanoparticle technology into restorative materials, especially composites. Recently, there has been a wide-scale production of nano-sized filler particles that are compatible with dental composites; thereby, enabling a greater amount of filler to be added into the composite resin matrix. These render the composites with a smooth surface after polishing and confer superior esthetic features. Such type of superior quality resins is easy to shape and have a high degree of strength and resistance to abrasion. [3, 4] 
Induction of local anesthesia
In the era of nanodentistry, local anesthesia is induced by means of a colloidal suspension which comprises millions of active analgesic nano-sized dental nanorobots which when instilled on the patient's gingivae can permeate through various layers of the mucosa, lamina propria, and dentine and then, reach the pulp thereby helping achieve anesthetic effect in around 100 s. [3] 
Dentin hypersensitivity
Dental nanorobots can selectively and accurately occlude the specific dentinal tubules within a minute, thus offering patients a quick and permanent cure for dentin hypersensitivity. [3] 
Orthodontic nanorobots
The tissues involved in rapid and tooth straightening, rotating, and vertical repositioning are principally the periodontal tissue, cemental, and alveolar tissue. [3] Orthodontic nanorobots can directly manipulate these tissues causing very less discomfort.
Dentifrobots
Many new formulations of mouthwash or toothpaste deliver subocclusal dwelling nanorobotic dentifrice, which are used to patrol all supragingival and subgingival surfaces, metabolizing trapped organic matter into harmless and odorless vapors. Properly configured dentifrobots could selectively recognize and destroy pathogenic bacteria residing in the plaque and elsewhere in the oral cavity, without bringing about much change in the normal oral microflora. [3] Diagnosis and treatment of oral cancer "Nanoelectromechanical systems" are said to convert biochemical to electrical signals. Treatment modalities include nanomaterials for brachytherapy (BrachySil) drug delivery across the blood-brain barrier (more effective treatment of brain tumors, Alzheimer's disease) and nanovectors for gene therapy (non-viral gene delivery systems). [3, 6, 7] Digital dental imaging Nanotechnology has bought about many advances in the field of digital dental imaging as well. Digital imaging techniques utilize nanophosphor scintillators, which helps reduce the radiation dose and acquire images of good quality. [4] 
Barriers of Nanotechnology
These include availability and access to mass production techniques, accurate assembly, and positioning of molecular scale parts, development of bio-friendly nanomaterial, public acceptance, ethics, regulation, and human safety. [3, 8] 
Nanotechnology: Posing a Hazard to Human Health
Studies conducted have concluded that certain nanomaterials can enter the human body through several ports. Accidental contact may happen due to an occupational error or involuntarily, during production or use, and is most likely to occur through the lungs and skin, from which these particles are rapidly carried to vital organs through blood. It could interfere with cell signaling, cause DNA damage, and genetic defects. This grave issue has necessitated a need for developing systemic solutions, monitoring, and recording of the potential occupational hazard as well as finding timely solutions to achieve safety measures for human health and the environment. 
Conclusion
Concept of nanotechnology has recently gathered much of interest in research although the visions described may sound unlikely or even heretic. However, the advanced technology and continuing research in this field give a hope of turning this vision into reality. [9, 10] Nanotechnology is such a revolutionary and exciting era of science, where there are many ways in which it can progress. Considerable advancements are expected in the field of restorative and preventive dentistry and helping nanoparticles to closely mimic biological agents. Through open discussion of ideas, findings, literature, research, tests, and trials, a successful future of nanotechnology can be achieved over the course of time. [2] 
